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APPENDIX D.2 TEST WELL PROGRAM

INTRODUCTION

This appendix documents the procedures used for implementation of a test well and aquifer pump

testing program to investigate the water supply characteristics of the groundwater-bearing sediments

underlying the site. The objectives of the program were to investigate the hydrostratigraphy, aquifer

parameters and water quality in the area of the site, which is located north of Ford Dry Lake in the

eastern portion of the Chuckwalla Valley Groundwater Basin near the city of Blythe in Riverside

County, California. This information will be used to develop specifications for construction of water

supply wells, to evaluate the quality of groundwater available for the project, and to supplement

published information and data available from public sources for use in evaluation of potential impacts

to groundwater resources in accordance with the requirements of the California Energy Commission

(CEC) Data Adequacy Requirements for an Application for Certification.

BACKGROUND

Work associated with implementation of the test well and aquifer testing program included construction

of a shallow monitoring well, a test well and installation of direct-buried pressure transducers. This

work was followed by a constant discharge pumping test to gather the necessary data to characterize

aquifer properties in the upper portion of the Bouse Formation aquifer, including aquifer parameters,

boundary conditions, potential vertical flow induced by pumping, and properties of the clay stratum at

the top of the Bouse Formation.

SUMMARY OF WORK PERFORMED

Pre-Field Activities

A Project Safety Plan was prepared for the work. In addition, the following permits were obtained for

the work:

 A Temporary Use Permit Application (SF-299) was submitted to the United States

Department of the Interior, Bureau of Land Management (BLM) and a Finding of No

Significant Impact (FONSI) was issued on ???. The SF-299 and NOI are included in

Attachment 1.

 Well installation permits were obtained from the Riverside County Department of Health

Services and are included in Attachment 1.

 A Notice of Intent (NOI) was filed with the Colorado River Basin Regional Water Quality

Control Board (RWQCB) to discharge groundwater from well development activities and

the aquifer pumping test to a spray field. The NOI and Letter of Authorization from the

RWQCB are included in Attachment 1.
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Shallow Observation Well 1 (OBS-1)

A shallow monitoring well was initially constructed at the site by drilling a nominal 10-inch diameter

boring to approximately 160 feet below ground surface (bgs) using Air Rotary Casing Hammer (ARCH)

drilling methods. Lithologic logs were prepared in accordance with Unified Soil Classification System

(USCS) methodologies and American Society of Testing Materials (ASTM) guidelines. Samples were

collected approximately every ten feet and screened for classification. The well construction details

and lithologic log are included in Attachment 2. The final lithologic log was adjusted based on

geophysical logging of the test well and transducer boring (included in Attachment 3) and results of the

physical analysis of soil samples for hydrogeologic parameters by a geotechnical laboratory included in

AFC Appendix Subset D.7.

The total well depth is approximately 155 feet bgs using 4-inch diameter, Schedule 80 PVC casing and

factory-slotted screen with 0.010-inch perforations. The screened interval was placed from 100 to 150

feet bgs above a five-foot silt trap. All annular materials were placed using a PVC tremie pipe. # 2/16

Lapis Lustre sand was placed as a filter pack to approximately 10 feet above and 5 feet below the

screened interval. The filter pack was surged with fresh water to verify compaction and depth of

placement. The annular seal, consisting of a 5-foot transition seal (hydrated bentonite chips), 65 foot

grout seal, and 20 foot neat cement seal, were installed above the filter pack to ground surface per

California Well Standards (Bulletin 74-90) and County of Riverside well permit requirements. The well

was completed on May 9, 2009. Observed depth to groundwater in the shallow monitoring well was

approximately 76.77 feet bgs, as measured on May 25, 2009. The Lithologic Log of OBS-01 shows the

observed depth to groundwater.

The well was developed by lowering a surge block to draw fine grained material into the well followed

by bailing until most fines/particulates were removed from the well. Groundwater was then pumped

until the water was relatively clear. The water was pumped to and retained in on onsite water storage

tank and was used to supply water for on-site operations including dust control and road repair.

Test Well (TW-1)

The test well was constructed at the site by drilling a 10-inch diameter boring to approximately 564 feet

bgs using the Mud Rotary drilling method. A lithologic log was prepared in accordance with Unified

Soil Classification System (USCS) methodologies and American Society of Testing Materials (ASTM)

guidelines. The well construction details and lithologic log is attached to this appendix. The final

lithologic log was adjusted based on geophysical logging of the test well and transducer boring

(included in Attachment 3) and results of the physical analysis of soil samples for hydrogeologic

parameters by a geotechnical laboratory included in AFC Appendix Subset D.7.

Following the drilling of the borehole, the mud was conditioned and a down-hole geophysical survey of

the borehole was performed by Pacific Surveys. The geophysical suite included acoustic (sonic)

velocity, variable density, short and long normal resistivity, lateral log spontaneous potential, gamma-

ray, borehole deviation, and caliper. The results of the survey are included in Attachment 3.

Following the geophysical survey, the well was installed to approximately 555 feet bgs using 5-inch

diameter mild steel casing and wire wound screen with 0.030-inch perforations. The screened interval

was placed from 350 to 550 feet bgs above a 5-foot silt trap. All annular materials were placed using a

PVC tremie pipe. A sand pack consisting of # 3 Lapis Lustre sand was placed as a filter pack to
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approximately 10 feet above and 14 feet below the screened interval. The filter pack was surged with

fresh water to verify compaction and depth of placement. The annular seal, consisting of a 7-foot

transition seal (hydrated bentonite chips), 313 foot bentonite grout seal, and a 20 foot neat cement

seal, was installed above the filter pack to ground surface according to California Well Standards

(Bulletin 74-90) and County of Riverside well permit requirements. The installation was completed on

May 22, 2009. Observed depth to groundwater in the test well was approximately 88.26 feet bgs, as

measured on May 23, 2009. The Adjusted Lithologic Log of TW-1 shows the observed depth to

groundwater.

The well was developed by lowering a surge block to draw fine grained material into the well followed

by bailing until most fines/particulates and residual drilling mud were removed from the well.

Groundwater was then pumped until the water was relatively clear.

Observation Well 2 – Direct Buried Pressure Transducer Assembly
(OBS-2)

Following the installation of the test well, a 8-inch borehole was advanced to approximately 230 feet

using the dual wall reverse circulation method, and then to 900 feet bgs using the Mud Rotary drilling

method. Soil core samples were collected for logging and laboratory testing at 5-foot vertical intervals

to a depth of approximately 75 feet bgs using a Modified California split spoon sampler driven using a

standard 140-pound hammer. In addition, soil core samples were collected from depths of

approximately 600, 700 and 800 feet bgs using a hammer-driven Simulprobe® .A lithologic log was

prepared in accordance with USCS methodologies, ASTM guidelines, and based on laboratory grain

size analysis from selected samples and geophysical logs obtained from the borehole. The final

lithologic log was adjusted based on the cuttings logs from the shallow monitoring well and the test

well, the geophysical log from the test well and geophysical logging of the boring drilled for OBS-2.

The well construction details and lithologic log is included in Attachment 2. The results of the physical

analysis of soil samples for hydrogeologic parameters is included in Appendix Subset D.7.

Following the drilling of the borehole, the mud was conditioned and a down-hole geophysical survey of

the borehole was performed by Pacific Surveys. The geophysical suite included short and long normal

resistivity, lateral log and gamma-ray. The results of the survey are included in Attachment 3.

Depth-discreet groundwater samples were collected from approximately 600, 700, and 800 feet bgs

using BESST, Inc. Simulprobe® sampling methodologies. The Simulprobe® is a split-spoon sampler

with integral groundwater grab sampling capabilities. Simulprobe operating procedures and additional

information can be found on the BESST, Inc. website http://www.besstinc.com/. Laboratory analytical

reports for these analyses are included in AFC Appendix Subset D.3.

After completion of geophysical logging, the boring was backfilled to a depth of approximately 405 feet

bgs with bentonite grout using the tremie method. The remaining boring was then reamed using a 10-

inch bit. After reaming the mud was removed and thinned, and four Geokon vibrating wire pressure

transducers were installed at depths of approximately 400, 370, 315, and 270 feet bgs. The pressure

transducers were placed within sand filter packs consisting of # 3 Lapis Lustre sand placed above the

below the transducer. Transducer sand pack intervals were separated by hydrated bentonite chips. All

annular materials were placed using a PVC tremie pipe. The installation was completed on July 2,

2009. The Lithologic Log of OBS-2 shows the subsurface lithology and completion details for the

transducers.

http://www.besstinc.com/
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Pumping Test

Prior to the pumping test, water levels were measured in wells TW-1 and OBS-1. Pressure tranducers

with vented cables were installed in the shallow observation well and the test well to measure water

levels for the duration of the pumping test. A pump capable of achieving approximately 100 gpm was

installed in the test well. The pump was set at approximately 260 feet bgs.

From July 9 to 16, 2009, a seven day constant discharge pumping test was started. Groundwater

discharge was periodically monitored using a flow totalizer and flow meter and recorded. The

discharge was maintained at 87 gpm within +/- 5% for the duration of the test. A continuous (24-

hours/day) source of power to the pump was maintained for the duration of the pumping test. Hand

water level measurements were collected periodically for later comparison to pressure transducer read-

outs. Real-time monitoring of pressure transducer data in the data logger was conducted to assess

drawdown magnitude and verify the pressure transducers were functioning properly. Electrical

conductivity, pH, and total dissolved solids (TDS) measurements were collected at regular intervals for

the duration of the test using a Hannah Instruments multimeter. Groundwater samples were collected

from the pump discharge at the beginning, middle and end of the pumping test and analyzed for

general mineral parameters, major cations and anions, trace metals, and gross alpha radiation. The

results of the analysis are included in AFC Appendix Subset D.3.

Pump test water was discharged to a holding tank and disposed to a spray field under permit from the

RWQCB. The spray field was moved twice a day to decrease salt loading of the ground surface due to

the salinity of the water being discharged.

The pump was turned off on July 16, 2009, Transducer water level data were collected for a full seven

day recovery period after cessation of pumping. After completion of the recovery period, the pump was

removed from the well and the spray field was demobilized.
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ATTACHMENT 1: PERMITS
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ATTACHMENT 2: BORING LOGS AND WELL COMPLETION DETAILS
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Reviewer: Nat Beal

Ground Surface Elevation: 383 feet amsl

Drilling Contractor: WDC Exploration

Genesis Solar, LLC
Project Number: 52004617

Lithologic Log of OBS-01

Date Drilled: 05/08/2009 to 05/09/2009

Drilling Method: Air Rotary, 10" Diameter

Geologist: Ryan Farrel

Static Water Level: 76.77 feet amsl

Total Depth: 160 ft Well Depth:

Notes:
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Geologic Description Remarks Well Schematic

Borehole Location: N33°40' 24.91" W115°03'5.85"

USCS
Soil
Type

Page 1 of 3
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SM

SC

SM

CL

SP

Collected off top of spoils could be
biased to finer grains.

Driller says he feels clay at 35 feet.

Driller says back into sand at 40 feet.

Neat Cement

Well Casing -
Sched-80
PVC. 5"

Silty Sand, well graded, dry

Clayey Sand, ~ 40% clay, ~ 60% fine - coarse
sand, trace fine subangular gravel, 10YR 5/4
(Yellowish brown)

Silty fine sand, trace subangular fine gravel,
slightly moist, 10YR 5/4 (Yellowish brown).

Sandy lean Clay, fine sand, high dry strength,
medium plasticity, medium toughness, 10YR
5/4 (Yellowish brown).

Poorly graded fine Sand with silt,
approximately 20% silt, dry, 10YR 5/4
(Yellowish brown).
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Lithologic Log of OBS-1
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SC

SM

SC

CL/SC

SC

CH

SC

First water/cap fringe observed at
approx. 95 feet

No cuttings.  Cuttings discharge
hose clogged with sediment.  Likely
clay. Added water to clear cuttings.
Logged fat clay in adjacent TW-1.

Water level in borehole at 113 feet
bgs on 5/10/09.

Grout

Transition
Seal -
Bentonite
Chips

Filter Pack -
#2/16 Lapris
Lustre Sand

Clayey Sand,  moist, 10YR 5/4 (Yellowish
brown).

Silty Sand, fine sand, low plasticity, low
toughness, slightly moist, 10YR 5/4 (Yellowish
brown).

Clayey Sand, fine sand, trace angular gravel,
10YR 5/4 (Yellowish brown)

Sandy lean Clay/Clayey Sand, fine sand, 10YR
5/4 (Yellowish brown)

Clayey Sand, wet, fine sand, 10YR 5/4
(Yellowish brown)

Fat Clay, high toughness, high plasticity, 10YR
5/4 (Yellowish brown)

Clayey Sand, ~ 60% fine sand, ~ 40% clay,
10YR 5/4 (Yellowish brown).
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120
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140

150

160

CL

SM

SC/CL

CL/CH Color change

Screened
Interval -
Sched-80
PVC/0.02
inches

Sandy lean Clay, med-high plasticity, med
toughness, 10YR 5/4 (Yellowish brown).

Silty Sand, fine sand, 10YR 5/4 (Yellowish
brown).

Clayey Sand/Sandy lean Clay, fine sand, 10YR
5/4 (Yellowish brown)

Sandy lean Clay/Sandy Fat Clay, ~ 30% fine
sand, 10 YR 5/3 (brown).
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RSN
(OHM-M)0 15

RLN
(OHM-M)0 15

Gamma

(GAPI)40 140
Well Schematic

Drilling Method: Mud Rotary, 10" Diameter Ground Surface Elevation: 383 feet amsl

Drilling Contractor: WDC Exploration

GEOPHYSICAL LOGS

Genesis Solar, LLC
Project Number: 52004617

Date Drilled: 05/28/2009 to 07/02/2009

Total Depth: 900 ft Well Depth: 405 ft

Static Water Level: N/A

Remarks
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Geologic Description
Recovery

%0 100

Geologist: Andie Gehlhausen

Borehole Location: N33°40.419' W115°03.268

Notes:
1) The upper 160 ft was adjusted based on the cuttings log from OBS-1 and the geophysical logs
2) From 160 ft to 550 ft the log was adjusted based on the cuttings logs and geophysical logs for this well and TW-1.
3) From 550 ft to 900 ft the log was adjusted based on the borehole geophysical logs for this well.
4) RSN and RLS have been corrected to 77 degrees F

Blows
(6") USCS

Soil
Type

Reviewer: Nat Beal

Lithologic Log of OBS-2

Page 1 of 13
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5 ft -100
for 6"
V. Dense

10 ft -100
for 6"
V. Dense

15 ft -100
for 18"
V. Dense

20 ft -100
for ?
V. Dense

25 ft -100
for ?
Hard

30 ft -75
for 6" and
100 for 0"
Hard

35 ft -68
for 6" and
100 for 0"
Hard

40 ft -68
for 6" and
100 for 0"
V. Dense

45 ft - 41
for 6" and
100 for
11"
Hard

50 ft - 62
for 6", 87
for 12" &
100 for 0"
V. Dense

SW

SM

SP

SC

SM

SP

CL

SP

CL

SC

Neat
Cement

Well graded Sand with gravel,
find to coarse sand sub-
rounded, gravel very angular
to angular, color 10YR 5/4
(yellowish brown).

Silty Sand, dry

Poorly graded Sand, fine to
medium, trace gravel and silt.

Clayey Sand, ~40% clay,
~60% fine to coarse sand,
trace fine subangular gravel,
10YR 5/4 (Yellowish brown).

Silty fine sand, trace
subangular fine gravel, slightly
moist, 10YR 5/4 (Yellowish
brown).

Poorly graded Sand, fine
sand, some silt and clay, trace
gravel.

Sandy lean Clay, fine sand,
high dry strength, medium
plasticity, medium toughness,
10YR 5/4 (Yellowish brown).

Poorly graded Sand with silt,
fine, ~20% silt, dry, 10YR 5/4
(Yellowish brown).

Sandy Clay, fine sand, dry.

Clayey Sand, moist, 10YR 5/4
(Yellowish brown).

25 feet - Torvane:
2.5

30 feet - 3.75 push
test, Torvane: 1.0

35 feet- 3.25 push
test, Torvane: 1.5
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70 feet - 1.5
unconfined
compressive
strength

75 feet - 0.75
unconfined
compressive
stength

55 ft - 59
for 6" and
100 for
10"
V. Dense

60 ft - 61
for 6" and
100 for 7"
V. Dense

65 ft - 65
for 6" and
100 for 7"
V. Dense

70 ft - 22
for 6", 34
for 12" &
100 for
14"
Hard

75 ft - 36
for 6", 58
for 12"
and 100
for 0"
V. Dense

SM

CL

SC

CL/SC

SC

CL/SC

CH

SC

CL

Silty Sand, fine sand, slightly
moist, 10YR 5/4 (Yellowish
brown) with clay lenses

Clay with silt and sand.

Clayey Sand, fine sand, trace
angular gravel, 10YR 5/4
(Yellowish brown)

Sandy lean Clay/Clayey Sand,
fine sand, 10YR 5/4
(Yellowish brown)

Clayey Sand, fine sand, 10YR
5/4 (Yellowish brown)

Fat Clay, high toughness, high
plasticity, 10YR 5/4
(Yellowish brown).

Clayey Sand

Sandy lean Clay, med-high
plasticity, med toughness,
10YR 5/4 (Yellowish brown).
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160
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200

130

140

150

160

170

180

190

200

Color change

Color change

SM

SC/CL

CH

ML

SM

SP

Transition
Seal -
Bentonite
Chips

Silty fine Sand, micaceous,
10YR 5/4 (Yellowish brown)

Clayey Sand/Sandy lean Clay,
fine sand, micaceous, 10YR
5/4 (Yellowish brown)

Fat Clay with fine sand, high
toughness, high plasticity,
2.5Y 5/2 (grayish brown).

Sandy silt, color 2.5Y 5/3 (light
olive brown)

Silty Sand, fine sand, 2.5Y 5/3
(light olive brown).

Poorly graded fine Sand with
silt, micaceous, 2.5Y 5/3 (light
olive brown).
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230

240

250

260

270

210

220

230

240

250

260

270

Not observed in
cuttings. based on
geophysical log

Grab sample at
266 feet in well
TW-1. Descritpion
is based in part on
laboratory grain
size analyis.  Color
change.

215 ft - 12
for 6", 18
for 12"
and 31 for
18"
Med.
Dense

SM/ML

CL

ML/SM

CL

Filter
Pack -
#2/16
Lapis
Lustre
Sand

Buried
Pressure
Transducer

Silty sand/sandy silt, fine
sand, micaceous, 2.5Y 5/3
(light olive brown).

Clay

Sandy Silt/Silty Sand, fine
sand, trace angular fine
gravel, color 2.5Y 5/2 (grayish
brown)

Lean Clay with silt, ~ 64.64%
clay and 34.07% silt, ~.1.29%
trace fine sand, angular fine
sandstone gravel (5-7%),
medium dry strength, color
2.5Y 5/1 (Grey)
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280

290

300

310

320

330

340

350

280

290

300

310

320

330

340

350

Color change

Color change.

Description is
based on
laboratory grain
size analysis.
Geotechnical
sample was
collected at
approximately 360

ML

SC/CL

SM/ML

SM

ML/SM

CL

Transition
Seal -
Bentonite
Chips

Buried
Pressure
Transducer

Filter
Pack -
#2/16
Lapis
Lustre
Sand

Transition
Seal -
Bentonite
Chips

Sandy Silt, fine sand,  trace
angular fine sandstone gravel,
2.5Y 5/3 (light olive brown).

Sandy Clay/Clayey Sand,
sand is fine to medium grain
size, 2.5Y 5/3 (light olive
brown).

Silty Sand/Sandy Silt, fine
grained sand, sand is
micacious, trace fine angular
gravel,  2.5Y 5/2 (grayish
brown).

Silty fine Sand, 2.5Y 5/3 (light
olive brown),.

Sandy Silt/Silty Sand, some
clay (approx. 7-10%), 2.5Y 5/3
(light olive brown).

Clay with silt, 71.09% clay and
28.91% silt, 2.5Y 5/3 (light
olive brown).
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360

370

380

390

400

410

420

430

360

370

380

390

400

410

420

430

feet bgs.  The
depth of the
geotechnical
sample collected
maybe slightly off
or the sample is
slough from this
interval.

Color change.

Description is
based on
laboratory grain
size analysis.
Geotechnical
sample was
collected at
approximately 400
feet bgs.

Color change.
Description is
based on
laboratory grain
size analysis.
Geotechnical
samples were
collected at
approximately 420
and 440 feet bgs.
The depth of the
440-foot sample
may be slightly off
or the sample is
slough from this
interval.

360 ft - 16
for 6", 18
for 12"and
33 for 18"
V. Stiff

380 ft -
100 for
<6" and
200 for
<6"
Hard

400 ft -
100 for 6"
Hard

420 ft - 30
for 6"and
100 for 1"
Hard

SP

CL

SP

ML

SP

CL

Filter
Pack -
#2/16
Lapis
Lustre
Sand

Buried
Pressure
Transducer

Transition
Seal -
Bentonite
Chips

Filter
Pack -
#2/16
Lapis
Lustre
Sand

Buried
Pressure
Transducer

Screened
Interval -
Sched-40
PVC/0.02
Inches

Poorly graded fine Sand with
silt, trace fine angular
sandstone gravel, 2.5Y 5/3
(light olive brown), trace gravel
disappears at 385-410 ft bgs.

Clay

Poorly graded fine sand,
5Y7/1 (light grey).

Sandy silt, silt 47.91% and fine
sand 44.74% with trace clay
(7.36%), 5Y7/1 (light grey).

Poorly graded fine sand with
silt, trace fine angular
sandstone gravel 5Y7/1 (light
grey).

Clay with silt, and trace fine
sand, 57.24% clay, 41 % silt
and 1.76 % sand.  At 420'
color change 2.5Y5/2 (grayish
brown),  becomes finer with
depth Clay (67.24%) with silt
(32.74%).
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430
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450

460

470

480

490

500

430

440

450

460

470

480

490

500

Not observed in
cuttings. based on
geophysical log

Not observed in
cuttings. based on
geophysical log

440 ft - 25
for 6" and
100 for 0"
Hard

470 ft - 45
for 6" and
100 for 7"
Hard

SC

CL

SP

SC/CL

SC

CL

Clayey Sand, fine to medium
sand, 2.5Y5/2 (grayish brown)

Clay

Poorly graded fine Sand with
silt, 2.5Y5/2 (grayish brown)

Clayey Sand/Sandy Clay,
2.5Y5/2 (grayish brown)

Clayey Sand, fine sand,
2.5Y5/2 (grayish brown)

Clay
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510

520

530

540

550

560

570

580

510

520

530

540

550

560

570

580

Not observed in
cuttings. based on
geophysical log

Descripition is
based on
laboratory grain
size analysis.
Geotechnical
sample was
collected at
approximaltely
510 feet bgs from
OBS-2.

Not observed in
cuttings. based on
geophysical log

Description is
based on
laboratory grain
size analysis.
Geotechnical
sample was
collected at 550
feet bgs.

Description based
on laboratory grain
size analysis.
Geotechnical
sample collected
at 700 feet bgs.

510 ft - 38
for 6" and
100 for 7"
Hard

540 ft -
100 for 6"
V. Dense

550 ft - 20
for 6" and
100 for 0"
Hard

SP

CL

SC

CL

SC

CL

SC

CL

Sand

Clay with silt and trace fine
sand, 46.21% clay, 45.22% silt
and 8.57% sand, 2.5Y5/2
(grayish brown) .

Clayey Sand, fine sand,
medium plasticity, low
toughness,  2.5Y5/2 (grayish
brown).

Clay

Clayey sand, fine sand.

Clay with silt, 74.41% clay and
25.88% silt, 2.5Y5/2 (grayish
brown).

Clayey sand

Clay with silt and trace fine
sand, 53.48% clay, 44.92% silt
and trace 1.59% fine sand.
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580

590

600

610

620

630

640

650

580

590

600

610

620

630

640

650

Not observed in
cuttings. based on
geophysical log

Not observed in
cuttings. based on
geophysical log

Not observed in
cuttings. based on
geophysical log

Not observed in
cuttings. based on
geophysical log

600 ft - 16
for 6", 30
for 12"
and 83 for
18"

SC

CL

SC

CL

Clayey sand

Clay

Clayey sand

Clay

Similprobe Sample
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660

670

680

690

700

710

720

730

660

670

680

690

700

710

720

730

Geotechnical
sample was
collected at 600
feet bgs for
laboratory grain
size analysis.

Not observed in
cuttings. based on
geophysical log

700 ft - 14
for 6", 33
for 12"
and 87 for
18"

SC

ML/CL

SM

Clayey sand

Interbed silt with clay/clay with
silt. At 700 feet bgs Silt with
clay, 51.14% silt and 48.86%
clay

Silty sand

Similprobe Sample
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730

740

750

760

770

780

790

800

730

740

750

760

770

780

790

800

Not observed in
cuttings. based on
geophysical log

Not observed in
cuttings. based on
geophysical log

Not observed in
cuttings. based on
geophysical log

Description is
based on
laboratory grain
size analysis.
Geotechnical
sample was
collected at 600
feet bgs.

800 ft - 25
for 6", 37
for 12"
and 29 for
17"

CL

SC

SP

CL

SM

Clay

Clayey sand

Sand, interbed of clayey sand
at 766 and 773 feet bgs

Silty sand with trace clay,
67.78% fine sand , 29.01%
silt, and 3.22% clay.

Silty sand

Similprobe Sample
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810

820

830

840

850

860

870

880

810

820

830

840

850

860

870

880

Not observed in
cuttings. based on
geophysical log

Not observed in
cuttings. based on
geophysical log

Not observed in
cuttings. based on
geophysical log

Not observed in
cuttings. based on
geophysical log

CL

SC

CL

SP

Clay

Clayey Sand

Clay

Sand with an interbed of clay
between 876 and 878
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880

890

900

880

890

900

Not observed in
cuttings. based on
geophysical log

CL Clay
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Adjusted Lithologic Log of TW-1

Reviewer: Nat Beal

Geologic Description Remarks
RSN

(OHM-M)0 10

RLN
(OHM-M)0 10

Gamma

(GAPI)40 140
G

ra
p

h
ic

 L
o

g

Well Schematic

Date Drilled: 05/15/2009 to 05/18/2009

Drilling Method: Mud Rotary, 10" Diameter Ground Surface Elevation: 383 feet amsl

Geologist: Nat Beal

Drilling Contractor: WDC Exploration Static Water Level: 86.26 feet amsl

Total Depth: 564 ft Well Depth: 555 ft

GEOPHYSICAL LOGS

Genesis Solar, LLC
Project Number: 52004617

Notes:
1) The upper 160 ft were adjusted based on the cuttings log from OBS-1 and the geophysical logs
2) From 160 ft to 550 ft the log was adjusted based on the borehole geophysical logs for this well and geotechnical samples collected from
well OBS-2.
3) RLN and RSN logs have been corrected to 77 degrees F

Borehole Location: N33°40.419' W115°03.268

USCS
Soil
Type

Page 1 of 9

0

10

20

30

40

0

10

20

30

40

Neat
Cement

SW

SM

SC

SM

CL

SP

Well graded Sand with gravel, find to
coarse sand sub-rounded, gravel
very angular to angular, color 10YR
5/4 (yellowish brown).

Silty sand, dry.

Clayey Sand, ~40% clay, ~ 60% fine
- coarse sand, trace fine subangular
gravel, 10YR 5/4 (Yellowish brown).

Silty fine sand, trace subangular fine
gravel, slightly moist, 10YR 5/4
(Yellowish brown).

Sandy lean Clay, fine sand, high dry
strength, medium plasticity, medium
toughness, 10YR 5/4 (Yellowish
brown).

Poorly graded Sand with silt, fine, ~
20% silt, dry, 10YR 5/4 (Yellowish
brown).
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50

60

70

80

90

100

110

50

60

70

80

90

100

110

SC

SM

SC

SM

CH Large chunks of
clay came out of
the borehole
(10-12 inches)
between 100
and 120 feet
bgs.

Clayey Sand, 10YR 5/4 (Yellowish
brown).

Silty Sand, fine sand, low plasticity,
low toughness, slightly moist, 10YR
5/4 (Yellowish brown).

Clayey Sand, fine sand, trace
angular gravel, 10YR 5/4 (Yellowish
brown)

Silty Sand, fine sand, some clay
likely (10%), 10YR 5/4 (Yellowish
brown).

Fat Clay, high toughness, high
plasticity, 10YR 5/4 (Yellowish
brown).
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120

130

140

150

160

170

120

130

140

150

160

170

Grout

CL

SM

SC/CL

CH

ML

Large chunks of
clay came out of
the borehole
(10-12 inches).
Color change.

Color change,
large chunks of
clay came out of
the borehole
(10-12 inches).

Color change

Sandy lean Clay,10YR 5/4
(Yellowish brown).

Silty fine Sand, micaceous, 10YR
5/4 (Yellowish brown), interbeds of
clay beteween 128 and 130 feet bgs
and 142 and 144 feet bgs.

Clayey Sand/Sandy lean Clay, fine
sand, micaceous, 10YR 5/4
(Yellowish brown)

Fat Clay with fine sand, high
toughness, high plasticity, 2.5Y 5/2
(grayish brown).

Sandy Silt, low toughness, low
plasticity, 2.5Y 5/3 (light olive brown)



Adjusted Lithologic Log of TW-1

Genesis Solar, LLC
Project Number: 52004617

Page 4 of 9

180

190

200

210

220

230

240

180

190

200

210

220

230

240

SM

SP

SM/ML

CL

Rig chatter at
192 to 195 feet
bgs, could be
boulder/cobble

Rig chatter at
215 feet bgs,
could be
boulder/cobble.
Harder to drill
around 225 feet
bgs.  Rig chatter
at 237 feet bgs,
could be
boulder/cobble.

Not observed in
cuttings, based
on geopysical
log

Silty Sand, fine sand, 2.5Y 5/3 (light
olive brown).

Poorly graded fine Sand with silt,
micaceous, 2.5Y 5/3 (light olive
brown).

Silty sand/sandy silt.  Poorly graded
fine sand, micaceous.  Interbeds of
clay betwenn 224 and 226 feet bgs
and at 232 feet bgs.

Clay
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250

260

270

280

290

300

310

250

260

270

280

290

300

310

ML/SM

CL

ML/SM

CL

ML

SC/CL

SM/ML

Color change.

Not observed in
cuttings, based
on geopysical
log

Grab Sample at
266 feet.
Description is
based in part on
laboratory grain
size analysis.
Color change.

Color Change

Color change.
Rig chatter at
316 ft bgs could
be a boulder or
large cobble.
Chatter did not
result in the
appearance of
larger grain
material

Sandy Silt/Silty Sand, fine sand,
trace angular fine gravel, color 2.5Y
5/2 (grayish brown)

Clay

Sandy Silt/Silty Sand, fine sand,
trace angular fine gravel, color 2.5Y
5/2 (grayish brown)

Lean Clay with silt, ~ 64.64% clay
and 34.07% silt, ~1.29% trace fine
sand, medium toughness, med
plasticity, angular fine sandstone
gravel (5-7%), medium dry strength,
color 2.5Y 5/1 (Grey)

Sandy Silt, fine sand,  trace angular
fine sandstone gravel, 2.5Y 5/3 (light
olive brown).

Sandy Clay/Clayey Sand, sand is
fine to medium grain size, 2.5Y 5/3
(light olive brown).

Silty Sand/Sandy Silt, fine grained
sand, sand is micacious, trace fine
angular gravel,  2.5Y 5/2 (grayish
brown).
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310

320

330

340

350

360

370

310

320

330

340

350

360

370

Transition
Seal -
Bentonite
Chips

Filter
Pack - #3
Lapis
Lustre
Sand

SM

ML/SM

CL

SP

Description
based on
laboratory grain
size analysis.
Geotechnical
sample was
collected at ~
360 feet bgs
from OBS-2.
Depth of the
geotechnical
sample
collected maybe
slightly off or
the sample is
slough from this
interval.

Rig Chatter at
355 feet bgs. &
375 feet bgs,
likely
boulder/large
cobble.  Rig
Chatter 395 to
400 ft bgs could
be
boulder/cobble.

Silty fine Sand, 2.5Y 5/3 (light olive
brown),.

Sandy Silt/Silty Sand, some clay (~
7-10%), 2.5Y 5/3 (light olive brown).

Clay (71.09%) with silt (28.91%),
71.09% clay and 28.91% silt, 2.5Y
5/3 (light olive brown).

Poorly graded fine Sand with silt,
trace fine angular sandstone gravel,
2.5Y 5/3 (light olive brown), trace
gravel disappears at 385-410 ft bgs.
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380

390

400

410

420

430

440

380

390

400

410

420

430

440

CL

SP

ML

SP

ML

SP

CL

SC

Color change.

Not observed in
cuttings, based
on geopysical
log

Not observed in
cuttings, based
on geopysical
log

Descritipon is
based
laboratory
geotechnical
grain size
analysis.
Geotechnical
sample was
collected at
approximatley
400 feet bgs
from OBS-2.

Color change.
Description is
based on
laboratory grain
size analysis.
Geotechnical
samples were
collected at
approximately
420 and 440
feet bgs from
OBS-2.  The
depth of the
440-foot sample
may be slightly
off or the
sample is
slough from this
interval.

Clay

Poorly graded fine Sand, 5Y7/1 (light
grey).

Sandy Silt

Poorly graded fine Sand.

Sandy silt, silt 47.91% and fine sand
44.74% with trace clay (7.36%).

Clay with silt, and trace fine sand,
57.24% clay, 41 % silt and 1.76 %
sand.  At 420' color change 2.5Y5/2
(grayish brown),  becomes finer with
depth Clay (67.24%) with silt
(32.74%).

Clayey Sand, fine to medium sand,
2.5Y5/2 (grayish brown)
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450

460

470

480

490

500

450

460

470

480

490

500

Sched -
40 wire
wrap/0.04
inches.
Screened
Interval

SP

SC

CL

SP

SC/CL

SC

CL

SC

Not observed in
cuttings, based
on geopysical
log

Not observed in
cuttings, based
on geopysical
log

Not observed in
cuttings, based
on geopysical
log

Sand

Clayey Sand, fine to medium sand,
2.5Y5/2 (grayish brown)

Clay

Poorly graded fine Sand with silt,
2.5Y5/2 (grayish brown)

Clayey Sand/Sandy Clay, 2.5Y5/2
(grayish brown)

Clayey Sand, fine sand, medium
plasticity, low toughness, 2.5Y5/2
(grayish brown)

Clay

Clayey Sand, fine sand, medium
plasticity, low toughness. At 506 ft
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510

520

530

540

550

560

510

520

530

540

550

560

CL

SC

CL

Descripition is
based on
laboratory grain
size analysis.
Geotechnical
sample was
collected at
approximaltely
510 feet bgs
from OBS-2.

Rig Chatter at
515 and 518 ft
bgs could be a
boulder or
cobble

Description is
based on
laboratory grain
size analysis.
Geotechnical
sample was
collected at 550
feet bgs.

bgs the percent sand increases
slightly,  2.5Y5/2 (grayish brown).

Clay with silt and trace fine sand,
46.21% clay, 45.22% silt and 8.57%
sand, 2.5Y5/2 (grayish brown) .

Clayey Sand, fine sand, medium
plasticity, low toughness,  2.5Y5/2
(grayish brown).

Clay with silt, 74.41% clay and
25.88% silt, 2.5Y5/2 (grayish brown).







Well Name: OBS-2

File Name: J:\WorleyParsons\WP0159000\Geophysics\Log Data\Well OBS-2\View Log\OBS 02_presentation2.HDR

Location: FORD DRY LAKE. GPS: N33*40.419' W115*03.268

 Logged: 06/20/09

SP = Spontaneous Potential Log

GR = Natural Gamma Counts Log

Corr-RSN = Short Resistivity Log Corrected to 77 degrees F

Corr-RLN = Long Resistivity Log Corrected to 77 degrees F

TDS = Calculated from the formation water salinity determined from the Formation Factor (8.5 for 550 to 800 ftbgs and 12 for 0 to 550 ftbgs)

PRELIMINARY

Project: WP0159000. Drawn by: MACJ. Edited by: MACJ. Date: 17/07/19

Feet SP (MV) GR (GAPI) Corr-RLN (OHM-M)

Corr-RSN (OHM-M)

TDS (mg/L)
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First Groundwater

Unsaturated

Alluvium

Saturated

Alluvium

Bouse

Formation

Unsaturated

alluvium - 

interbedded

sand and

clay

Saturated

alluvium -

interbedded

sand, silt

and clay 

Confining Clay

80'

260'

Interbedded

sand, silt

and clay 

Interbedded

silts and 

clays

780'

Interbedded

sands and

clays

GW Sample TDS: 5000 mg/L

Calculated Formation Factor: 8.5 

Calculated TDS: 3800 to 7650 mg/L 

Calculated TDS: 4860 to 30500 mg/L 

GW Sample from TW-1

TDS: 9500 mg/L

Calculated Formation 

Factor: 1 

OBS-1 OBS-2 TW-1

Screened

Interval

540'

Calculated TDS: 

5860 to 18900 mg/L 

Calculated TDS: 3660 to 6250 mg/L 
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ATTACHMENT 3: GEOPHYSICAL LOGS
































































